With the help of the fixed point index theorem in cones, we get an existence theorem concerning the existence of positive solution for a second-order three-point eigenvalue problem x t λf t, x t 0, 0 ≤ t ≤ 1, x 0 0, x 1 x η , where λ is a parameter. An illustrative example is given to demonstrate the effectiveness of the obtained result.
Introduction
Motivated by the work of Bitsadze and Samarskii 1 and Ilyin and Moiseev 2 , much attention has been paid to the study of certain nonlocal boundary value problems BVPs in recent years.
In the last twenty years, many mathematician, have considered the existence of positive solutions of nonlinear three-point boundary value problems; see, for example, Graef et al. 3 where 0 < p < 1 and f : R → 0, ∞ is continuous.
Abstract and Applied Analysis
In this paper, motivated and inspired by the above work and Wong 15 , we apply a fixed point index theorem in cones to investigate the existence of positive solutions for nonlinear three-point eigenvalue problems x t λf t, x t 0, 0 ≤ t ≤ 1,
where 0 < η < 1 and f ∈ C 0, 1 × 0, ∞ , 0, ∞ . We need the following well-known lemma. See 16 for a proof and further discussion of the fixed point index i A, K r , K . 
Main Results
In the following, we will denote by C 0, 1 the space of all continuous functions x : 0, 1 → R. This is a Banach space when it is furnished with usual sup-norm x : sup{|x s | : s ∈ 0, 1 }. By 14 , the Green's function for the three-point boundary-value problem
2.2
From the Green's function G t, s , we have that a function x is a solution of the boundary value problem 1.2 if and only if it satisfies 
Proof. It is easy to see that 1 holds. To show that 2 holds, we distinguish four cases.
ii If s ≤ t and s ≤ η, then
iii If t ≤ s and s ≥ η, then
Obviously, P is a cone in the Banach space C 0, 1 . Define an operator A : P → C 0, 1 as follows:
It is easy to know that fixed points of A are solutions of the BVP 1.2 . Now, we can state and prove our main results. 
Lemma 2.4. Suppose that there exists a positive constant r > 0 such that
where p ∈ C 0, 1 , 0, ∞ and g ∈ C 0, ∞ , 0, ∞ . If
2.19
where H u :
g s ds and p 1 max t∈ 0,1 p t > 0, then i A, P m , P 1.
2.20
Proof. First, we claim that Ax / μx, for x ∈ ∂P m , μ ≥ 1.
2.21
Suppose to the contrary that there exist x ∈ ∂P m and μ 0 ≥ 1 such that
It is clear that 2.22 is equivalent to
Since x ∈ C 0, 1 and x η x 1 , it follows that there exists a ξ ∈ η, 1 such that x ξ 0. From x ≤ 0 on 0, 1 , we see that x ξ x : m > 0, x t ≥ 0 on 0, ξ , and x t ≤ 0 on ξ, 1 . By 2.18 and 2.23 , we have
Multiplying 2.24 by x and then integrating from t to ξ t ∈ 0, ξ , we get from x ξ 0 that
which implies that
Thus,
Hence, we obtain from 2.19 and 2.28 that Proof. From Lemmas 2.4 and 2.5, and the property of the fixed point index, we can easily get that the operator A has a fixed point in P m \ P r m > r or in P r \ P m r > m . Therefore, BVP 1.2 has at least one positive solution.
Abstract and Applied Analysis 7
An Example
To illustrate our results we present the following example. 
